Components operating at high temperature or harsh working conditions are subjected to different failure regimes which require special consideration [1, 2] .
Repair welds, are frequently used in material structure either to remedy initial fabrication defects or to rectify in service degradation of component. Some previous investigations indicate that repair welding by techniques [3] .
The welding parameters influence the geometrical elements of the seam, thus the chemical composition, giving the possibility of choosing a rational regime in order to obtain a certain shape of the seam [1] .
One of the technological operations often used for superficial layers with enhancement, is the welding operation. Depositing by welding can be performed by several welding processes such as manual metal arc welding (MMA), metal inert gas (MIG) or metal active gas (MAG), tungsten inert gas (TIG), submerged arc welding (SAW) [4] [5] [6] [7] .
To determine the chemical composition of the layers obtained by welding deposit can be used:
-Qualitative methods that involve taking parts of seam, proper processing, polishing, followed by a chemical attack that takes into account the type of material and analysis;
-Quantitative methods which are based on mathematical relationships.
The general calculation formula underlying the average chemical composition predetermination is [8] : (1) where:
Ec, Ed, Eb -the concentration of the general chemical element E in the seam (c), deposited material (d) and the base material (b); Kma , Kmb -participation coefficient of the filler material and base material to form the seam.
Kma and Kmb participation coefficients are defined as to be the quantities of base/filler material which contributes to form the seam.
Both groups of methods for determining the chemical composition present some disadvantages such as: -Qualitative methods: long time, welded joint destruction for samples, using acids etc. * email: corneliu.rontescu@upb.ro -Quantitative methods: trials to simulate the real situation of deposit, practical determination of the participation coefficients (Kma , Kmb) which involves fallowing some stages similar to qualitative determination of chemical composition, it takes no account of the possible reactions that may take place in the liquid metal bath , etc.
The main reactions that can influence the average chemical composition of the welded joint, when using MAG process, are:
-Oxidation, which can be direct (relation 2) or indirect (relation 3) (2) The necessary oxygen for the reaction coming from the atmosphere, carbon dioxide dissociation (CO 2 ), water vapors, carbonates (violent reaction) (3) The way of the reaction being given by the concentration of the elements which react and the affinity towards the oxygen (O 2 ) of different chemical elements.
-Deoxidation, based on chemical elements (relation 4) or through diffusion:
The general deoxidation reaction for steels, when deoxidants are used, is:
by metal, Me, denoting the introduced deoxidant, the [ ] meaning product contained by the metal and ( ) meaning product passing into slag.
The main deoxidants that occur in welding are: Si, Mn, Ti, Al, C and H 2 .
Experimental part
The base material, in form of sheet metal with dimensions of 200 x 100 x 6, used in the experiments, is S235JR steel and as a filler material it has been used a full cooper coated wire GCrMo1Si having a 1.2mm diameter. The chemical composition of the base material is presented in table1.
The welding deposit process used in the experiments is metal active gas (MAG).
The parameters used in the experiment are presented in table 2, furthermore using: -Flow rate Dg = 16 L/min; Gas: Ar + 18%CO 2 [10] (5) where: ηprocess yield (0.9 for MAG) U a -arc voltage [V]; I s -welding current [A]; v s -welding speed [cm/min];
Results and discussions
For the experiments, the equipments and devices used in welding deposit were first calibrated. The fallowing things were determined: the free length of the wire, the Tabel 1 CHEMICAL COMPOSITION OF THE S235JR STEEL AND OF THE GCrMo1Si WIRE [9] * values taken from the quality certificate of the base material ** values taken from the quality certificate of the filler material welding gun's position towards the sample, the parallelism between the sample and the welder.
A series of seams were verified as it can be seen in figure 1.a.
After eliminating possible errors, the testing seams were deposited.
Images taken during and after the experiments are presented in the figures below.
After the samples were cooled to the ambient temperature, these were cut in order to determine the participation coefficients of the base and filler material ( fig. 2 ). After the cut, the samples were polished with metallographic paper with 600 and 800 granulation and attacked with NITAL 2%. Images taken during the metallographic process, for different samples, are presented in figure 3 .
After fallowing the necessary steps in order to obtain the macroscopic images it was possible to establish the precise outline of the seam.
The macroscopic images were inserted in a soft that was able to measure the A and B.M. squares ( fig. 4 ).
-determining the areas for A and M.B. With the help of areas A and M.B., K ma and K mb were calculated with the following relations: (6) 
The chemical composition was determined as follows: -Quantitative, with relations 1,6 and 7 and, -Qualitative, by X-ray fluorescence method with Olympus Delta X Professional equipment, taking measurements in 3 points.
On l direction, presented in figure 4 , measurements of the chemical composition were taken in 3 points. It was aimed to measure the chemical composition, with the equipment mentioned above, in the centre, lower and upper part of the seam.
A complete report, containing the results of the 3 measurements for sample 4, is presented in figure 5 .
Because of the limitations coming from the equipment used to determine the chemical composition, certain chemical elements, such as S, Ni, couldn't be highlighted.
The situation concerning the S chemical element is remarkable because, according to the values indicated by the equipment used to determine the chemical composition, it would be present in the seam with a percent of maximum 0.01%, although it existed in the base material with 0.035 % percentage and in the filler material with 0.011% percentage. The following steps were taken in order to measure the areas for the filler material:
-scaling the macroscopic images, taking as reference the thickness of the base material -creating outlines to define the deposit areas between A and B.M; -measuring the geometrical parameters (the penetration and the reinforcement) The results are presented in the table below with the mention that only the values for the representative chemical elements are indicated (Si, Mn, Mo, Cr and Cu). [8] 
Conclusions
From the experiments and obtained results the fallowing conclusions can be drawn:
-Changing the welding deposit regime parameters leads to modifications of the geometrical parameters of the seam (penetration, reinforcement); -The increase of the heat input does not lead automatically to the increase of the geometrical parameters values of the seam (penetration, reinforcement); -The real chemical composition of the seam depends on the welding deposit regime values and on the place of the determination -values close to the filler material near the deposit area and values situated between the base material and filler material values at the bottom of the deposit;
-Due to oxidation and deoxidation reactions in the liquid metal bath, the decrease of the Si and Mn chemical elements percentage can be observed, fact leading to the decrease of the mechanical properties of the deposit.
-For the deposit operations that don't require strict conditions concerning the chemical composition of the deposit the predetermination method can be used. This implies deposing in real conditions, cutting, metallographic processing, A and B.M. squares measuring, determining K ma , K mb coefficients with relations 6 and 7, followed by relation 1. 
